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In the Claim i: 

1 . (Currently Amended) A firetrain for transmitting a detoiiQtion from its input to its outpu t 
including a S* fe and arm device having a safe position and an armed position, the firetrain 
comprising: 

an inj ut explosive column at th e input having a longitudinal axis; 

a tran, 1 ,fi er c harge having a longitudinal axis and first and second ends and movable from 
the safe posit on to the armed position; 

a rece rtor charge having a longitudinal axis that is non-collinear with and substantially 
parallel to the longitudinal axis of the input explosive column; 

where in, in the safe position, the transfer charge is remote from both the input explosive 
column and tl le receptor charge; and 

wherein, in the armed position, the input explosive column is adjacent the first end of the 
transfer charge to ihereby initiate the transfer charge, the longitudinal axis of the input explosive 
column is sut stantially perpendicular to the longitudinal axis of the transfer charge, the second 
end of the tramfer charge is adjacent the receptor charge to thereby initiate the receptor charge at 
th e outpu t an< ■ the longitudinal axis of the receptor charge is substantially perpendicular to the 
longitudinal axis of the transfer charge. 

2. (Currently Amended) The firetrain of claim 1 wherein the transfer charge comprises CL-20 
with a bindei and wherein a total volume of explosives in the transfer charge is less than about 
0.0002 cubic cent imeters input e xplosiv e column, th e transfer ohargo and th e r e ceptor oharg o is 
l e ss than abo ttt-Qr 002 cubic centimeters . 

3. (Currently Amended) The firetrain of claim 2 4- wherein a total volume of explosives in the 
input explosive column and the transfer charge is less than about 0.0012 cubic centimeters. 

4. (Currently Amended) The firetrain of claim 2 -J- wherein a total volume of explosives in the 
input explosi ve column is less than about 0.001 cubic centimeters. 
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5. (Canceled ) 



6. (Currentl) Amended) The firetrain of claim 2 4- wherein the receptor charge consists of 
secondary e? .plosives. 



7. (Currently Amended) The firetrain of claim 2 4- wherein the input explosive column 
comprises fib st, s<:5Cond and third charges, the first charge initiating the second charge, the 
second charge ini tiating the third charge and the third charge initiating the transfer charge. 

8. (Original) The firetrain of claim 7 wherein the first charge consists of primary explosive, the 
second charge consists of primary explosive and the third charge consists of secondary 
explosive. 

w 

9. (Currently Amended) The firetrain of claim 2 -J- further comprising: 

a spot charge disposed adjacent the input explosive column, for initiating the input 
explosive coli imn; 

an initiator chip disposed adjacent the spot charge, for initiating the spot charge; and 
an out >ut charge disposed adjacent the receptor charge, the receptor charge initiating the 
output charge at-fe* output . 

10. (Currently Amended) A safe and arm assembly having a safe position and an armed 
position , comprising: 

an ing it ex plosive column having a longitudinal axis: 

a_trans fer charge having a l ongitudinal axis and first and second ends and movable from 
the safe positi m to the armed position; 
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a rece )tor charge having a longitudinal axis that is non-collinear with and substantially 
parallel to the long itudinal axis of the input explosive column: 

where ..n, iri the safe position, the transfer charge is remote from both the input explosive 
column and the receptor charge; and 

where n t in the armed position, the input explosive column is adjacent the first end of the 
transfer charg e to t hereby initiate the transfer charge, the longitudinal axis of the input explosive 
column is sut stant iallv perpendicular to the longitudinal axis of the transfer charge, the second 
end of the traj isfer charge is adjacent the receptor charge to thereby initiate the receptor charge 
and the longil adira il axis of the receptor charge is substantially perpendicular to the longitudinal 
axis of the traasfer charge: 

th e fir tea m of claim 9; 

a spot char ge disposed adjacent the input explosive column, for initiating the input 
explosive coli lmn; 

an iniliator chip disposed adjacent the spot charge, for initiating the spot charge: an 
outpul char ge disposed adjacent the receptor charge, the receptor charge 
initiating the \ mtput charge; 

a base assembly having the output charge and a first portion of the receptor charge 
disposed then in at th e o utpnt ; 

a safe and siirm device layer disposed atop the base assembly, the safe and arm device 
layer includin * an arming mechanism movable between the safe position and the armed position, 
the transfer cl arge being disposed in the arming mechanism and a second portion of the receptor 
charge being < lisposed in the safe and arm device layer; 

a cover plate assembly disposed atop the safe and arm device layer and having the input 
explosive coh mn disposed therein; and 

an in tiator board assembly disposed atop the cover plate assembly and having the spot 
charge and tho initiator chip disposed therein at - the input , 

11. (Original) The safe and arm assembly of claim 10 wherein a total volume of explosives in 
the input exp losive column, the transfer charge and the receptor charge is less than about 0.002 
cubic centim rters. 
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12. (Origina ) The safe and arm assembly of claim 10 wherein a total volume of explosives in 
the input explosive column and the transfer charge is less than about 0.0012 cubic centimeters. 

13. (Origina)) The safe and arm assembly of claim 10 wherein a total volume of explosives in 
the input explosive column is less than about 0.001 cubic centimeters. 

14. (Origina)) Tho safe and arm assembly of claim 10 wherein the transfer charge consists of 
secondary e> plosives. 

15. (Origina! ) The safe and arm assembly of claim 10 wherein the receptor charge consists of 
secondary e> plosives. 

16. (Currentl y Amended) The safe and arm assembly of claim 10 wherein the input explosive 
column a*4h Mep>:rt comprises first, second and third charges, the first charge initiating the 
second charj e, thu second charge initiating the third charge and the third charge initiating the 
transfer char ;e. 

♦ 

17. (Original) The safe and arm assembly of claim 1 6 wherein the first charge consists of 
primary explosive, the second charge consists of primary explosive and the third charge consists 
of secondary exp] osive. 

■ 

18. (Canceled) 

1 9. (Currently Amended) The safe and arm assembly firetrain of claim 25 4S wherein the input 
charge, transfix charge and receptor charge are substantially a same size. 
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20. (Current] y Amended) The safe and arm assembly fir e train of claim 25 4* wherein the 
transfer char je consists of secondary explosives. 

21 . (Current] y Amended) The safe and arm assembly fir e train of claim 25 4-S wherein the 
receptor charge consists of secondary explosives. 

22. (Currenl ly Amended) The safe and arm assembly fir e train of claim 25 4£ wherein the input 
explosive co urrm comprises first, second and third charges, the first charge initiating the second 
charge, the s xond charge initiating the third charge and the third charge initiating the input 
charge. 

23. (Currentl y Amended) The safe and arm assembly fir e train of claim 22 wherein the first 
charge consists of primary explosive, the second charge consists of primary explosive and the 
third charge consists of secondary explosive. 

24, (Canceled ) 

25. (Currently Amended) A safe and arm assembly having a safe position and an armed position* 

* 

comprising: 

anjnp'it ex plosive column having a longitudinal axis: 

anmp? it ctu irge having a longitudinal axis and first and second ends, the input explosive 
column being subs tantially perpendicular to and adjacent the first end of the input charge: 

a transfer cl iarge having a longitudinal axis and first and second ends and movable from 
the safe positi >n to the armed position: 

a recei >tor c harge having a longitudinal axis that is substantially collinear with the 
longitudinal a <is of the input charge: 
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where n, in. the safe position, the transfer charge is remote from both the input charge and 
the receptor c large; and 

where n, in the armed position, the second end of the input charge is adjacent the first end 
of the transfei charge to thereby initiate the transfer charge, the longitudinal axis of the input 
charge is subs tantiallv collinear with the longitudinal axis of the transfer charge, the second end 
of the transfei charge is adjacent the receptor charge to thereby initiate the receptor charge and 
the longitudin al ax is of the receptor charge is substantially collinear with the longitudinal axis of 
the transfer cl arge; 

th e fir tea m of claim 24 ; 

a spot charge disposed adjacent the input explosive column, for initiating the input 
explosive coli imn: 

an inil iator chip disposed adjacent the spot charge, for initiating the spot charge: an 
outpul char ge disposed adjacent the receptor charge, the receptor charge 
initiating the < >utput charge at the output: 

a base assembly; 

a safe ind j:irm device layer disposed atop the base assembly, the safe and arm device 
layer includin i an arming mechanism movable between the safe position and the armed position, 
the transfer cl arge being disposed in the arming mechanism and the input charge and receptor 
charge being < lisposed in the safe and arm device layer; 

a cove: plale assembly disposed atop the safe and arm device layer and having the input 
explosive coliann disposed therein; and 

an in tiator board assembly disposed atop the cover plate assembly and having the spot 
charge and thi : initi ator chip disposed therein. 

26. (Cancel© I) 

27. (Cancel© I) 

28. (Cancel© I) 
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29. (Cancele I) 

30. (Current] y Amended) The safe and arm assembly fir e tmin of claim 35 29 wherein the 
transfer char je consists of secondary explosives. 

3 1 . (Current! y Amended) The safe and arm assembly firotrain of claim 35 39 wherein the 
receptor chai ge consists of secondary explosives. 

32. (Current] y Amended) The safe and arm assembly firetrain of claim 35 39 wherein the input 
explosive row comprises first, second and third charges, the first charge initiating the second 
charge, the s- ;cond charge initiating the third charge and the third charge initiating the transfer 
charge. 

33. (Current! y Amended) The safe and arm assembly fir e train of claim 32 wherein the first 
charge consiits of primary explosive, the second charge consists of primary explosive and the 
third charge consists of secondary explosive. 

34. (Canceled) 

35. (Currentl> Amended) A safe and arm assembly having a safe position and an armed position. 
comprising: 

an inp it explosive row having a longitudinal axis: 

afrang fer c harge having a longitudinal axis and first and second ends and movable from 
the safe positi on to the armed position; 

arece] tor c harge having a longitudinal axis that is substantially collinear with the 
longitudinal ads of the input explosive row: 

wherei n, in the safe position, the transfer charge is remote from both the input explosive 
row and the rc center charge: and 
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where: n, in the armed position, the input explosive row is adjacent the first end of the 
transfer charge to 1 hereby initiate the transfer charge, the longitudinal axis of the input explosive 
row is substai tiallv collinear with the longitudinal axis of the transfer charge, the second end of 
the transfer cl arge is adjacent the receptor charge to thereby initiate the receptor charge and the 
longitudinal a ris of the transfer charge is substantially collinear with the longitudinal axis of the 
receptor chan .e: 

th e fin tea m of claim 34; 

a spot charge disposed adjacent and perpendicular to the input explosive row, for 

initiating the i aput explosive row: 

an initiator chip disposed adjacent the spot charge, for initiating the spot charge; an 
output charge disposed adjacent the receptor charge, the receptor charge 

initiating the < >utpnt charge: 

an out >ut h ousing that contains the output charge; and 
a sal 2 and arm device layer disposed in the output housing, the safe and arm device 
layer includin j an arming mechanism movable between the safe position and the armed position, 
the transfer cl arge being disposed in the arming mechanism, the input explosive row and the 
receptor charj e being disposed in the safe and arm device layer; and an initiator board assembly 
disposed atop the siafe and arm device layer and having the spot charge and the initiator chip 
disposed then in. 
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